High affinity binding of 9-[3H]methyl-7-bromoeudistomin D to the caffeine-binding site of skeletal muscle sarcoplasmic reticulum.
3H-Labeled 9-methyl-7-bromoeudistomin D ([3H] MBED), the most powerful inducer of Ca2+ release from sarcoplasmic reticulum (SR), was successfully prepared with a high specific activity of 10.2 Ci/mmol. [3H]MBED bound to terminal cisternae (TC) of skeletal muscle SR in a replacable and saturable manner, indicating the existence of its specific binding site. Caffeine inhibited the [3H]MBED binding to the TC-SR membranes from skeletal muscle with an IC50 value of 0.8 mM, in close agreement with a concentration that causes Ca2+ release from SR. Scatchard analysis gave values of KD = 40 nM and Bmax = 10 pmol/mg protein. The KD value was increased by caffeine, while that of Bmax was not changed, indicating a competitive mode of inhibition. Adenosine 5'-(beta, gamma-methylene)triphosphate enhanced [3H]MBED binding, but ryanodine and Ca2+ did not affect it. [3H]MBED binding to TC-SR membranes was inhibited by procaine, a representative blocker of Ca(2+)-induced Ca2+ release channels, whereas that was not changed by Mg2+, suggesting that procaine but not Mg2+ may exert its inhibitory effect on Ca(2+)-induced Ca2+ release by affecting the caffeine-binding sites. These results suggest that MBED shares the same binding site as that of caffeine in TC-SR. The [3H]MBED is the first radiolabeled ligand for caffeine-binding sites in Ca2+ release channels and thus may provide an essential biochemical tool for elucidating this site.